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(57)Abstract: 

PURPOSE: To provide a soil improver having 
improved quick action as a fertilizer by the 
decomposition of the constituent glass fiber, 
effective for improving sterile soil and giving a 
growing environment for vegetables, fiuit trees 
^ and lawn by baking scallop shell at a high 

temperature and pulverizing to a specific particle 
diameter. 

CONSTITUTION: Scallop shell is fed into a 
hopper 1, transferred to a washing machine 3 
with a screw conveyor 2, washed, supplied to a 
metering hopper 4, transferred to a drier 7 
through a screw conveyor 5 and a belt conveyor 
6, dried, transferred to a metering hopper 9 with a 
conveyor belt 8 and stored as an intermediate 
product. After storing for a prescribed period, the 
shell is supplied to a heating apparatus 1 1 with a 
screw conveyor 10, baked at 700-900'*C, cooled, 
transferred with a screw conveyor 12 and a belt 
conveyor 13, crushed in a dust-collection chamber 14 finnished with a hammer mill 15 
and a pulverizing mill 16 to obtain powder having particle diameter of <2mm, transferred 
with a screw conveyor 20 and a case conveyor 21 through a rotary valve 19 and supplied 
to a product hopper 22 to obtain the objective soil improver. 




DETAILED DESCRIPTION 



[0001] 

[Industrial Application] About a soil conditioner and its manufactiuing method, in a 
detail, the structure of this invention of soil is more bad, it improves sterile soil, and 
relates to the soil conditioner which is artificial, prepares the growth environment of 
crops, such as cultivation of vegetables and a fiiiit tree, and makes intensive agriculture 
possible, and its manufacturing method. 
[0002] 

[Description of the Prior Art] With agricultural development, the importance of the 
fertiUzer in vegetable cultivation increases and the consumption of fertilizer is increasing 
every year. Fertilizer is divided roughly into the direct manure used in order to give 
nourishment to vegetation, and the indirect manure which improves soil in order to 
improve growth of vegetation. 

[0003] The nitrogen soil is easy to run short of as direct manure as nourishment required 
for vegetation, Lynn, and the chemical fertihzer which fills up three elements of a 
potassium are mainly used, for example, an ammonium sulfate, potassium chloride, and a 
calcium superphosphate are mentioned. Although used so much at the point which has 
immediate effect nature in vegetable growth and promotion, this direct manure is 
accompanied by the physiological reaction firom which the reaction of soil changes, when 
that component is given to soil. Consequently, convertibility becomes scarce, and soil 
acidifies or inclines to ARUKARU nature-ization. This is a phenomenon which 
originates in being accumulated near the surface of soil with evaporation of water, and is 
produced except the component absorbed by vegetation among the given fertilizer. If the 
concentration of salinity becomes high, only a special component like ammonia will be 
absorbed beyond the need, or this phenomenon will bar absorption of calcium, and will 
check growth of vegetation, as a result will not absorb moisture, and will cause withering 
to death. 

[0004] On the other hand, although indirect manure is generally lacking in the immediate 
effect nature like direct manure, the holding power of nourishment is heightened and the 
effective role which also carries out supply of the component which carried out leaching 
is played. It is bad and sterile soil is improved, and especially the structure of soil is 
artificial, prepares the growth environment of crops, such as protected horticulture, and 
makes intensive agriculture possible. 

[0005] Therefore, it does not depend for all vegetable cultivation on dkect manure, but it 
can be told to development of future agriculture that it is desirable to use indirect manure 
effectively based on the physiological reaction accompanying the interrelation of soil and 
fertilizer. 
[0006] 

[Problem(s) to be Solved by the Invention] It is originated in view of such the actual 
condition, and this invention calcinates the scallop shell which is a raw material by 700 to 
900-degreeC, subsequently grinds the calcinated scallop shell, and aims at offering the 
soil conditioner which is suitable for cultivation of the vegetables using powder 2mm or 



less, and fruit juice in the grain size, and its manufacturing method, 
[0007] 

[Means for Solving the Problem] this invention person calcinates the scallop shell which 
was industrial waste by 700 to 900-degreeC, as a result of studying indirect manure 
wholeheartedly paying attention to the physiological reaction accompanying the 
interrelation of soil and fertilizer that it should use effectively^ and subsequently the 
calcinated scallop shell is ground. The soil conditioner which starts [ that it can use 
effectively as a soil conditioner suitable for cultivation of vegetables and fruit juice by 
usmg the grain size as powder 2mm or less and ] a header and this invention, and its 
manufacturing method were completed. 

[0008] That is, the soil conditioner concerning this invention makes it the solution means 
to be the baking powder of a scallop shell and for the grain size to be 2mm or less. 
[0009] Moreover, the manufacturing method of the soil conditioner concerning this 
invention makes it the solution means to calcinate a scallop shell by 700 to 900-degreeC, 
to grind the calcinated scallop shell subsequently, and to use the grain size as powder 
2mm or less. 

[0010] Hereafter, the soil conditioner concerning this invention and its manufacturing 
method are further explained to a detail. 

[001 1] It is based on having found out for the first time that this invention has the 
effectiveness as a soil conditioner which can be effectively used as indirect manure which 
promotes the physiological reaction accompanying the interrelation of soil and fertilizer 
because the scallop shell which is industrial waste troublesome originally calcinates bv 
700 to 900-degreeC. ^ j y 

[0012] The glass fiber contained in a shell within the limits of this is decomposed, and 
the immediate effect nature as a fertilizer increases, and the salinity which was a ' 
difficulty as a fertilizer is removed by abbreviation completeness, and, as a resuh, having 
set burning temperature to "700 to 900.degreeC" here can give effectiveness to the extent 
that it compares with dkect manure to original indirect manure. This means having the 
effectiveness as indirect manure which improves the soil which the structure of soil is bad 
and is sterile by heightening the effectiveness as direct manure and the holding power of 
nourishment which are used in order to give nourishment to vegetation, is artificial, 
prepares the growth environment of** *, such as protected horticulture, and makes 
intensive agriculture possible. 

[0013] It is necessary to grind the scallop shell calcinated at the above-mentioned 
temperature as conditions which demonstrate such effectiveness, and to use the gram size 
as powder 2mm or less. It is because the nutrient which powder does not dissolve in soil 
but is contained in a shell is not eluted and the soil amelioration effectiveness cannot 
demonstrate, if having set powdered grain size to "2nun or less" here exceeds this, since a 
shell is hard. 

[0014] The soil conditioner concerning this invention is suitable for cultivation of 

vegetables and a fiiiit tree and training of grass. 

[0015] 

[Example] Although detailed explanation of the soil conditioner concerning this 
invention and its manufacturing method is hereafter explained based on an example, it is 
not limited to these examples. 

[0016] example 1 the manufacturing method of a soil conditioner - here, drawing 1 is a 



flow sheet which shows the manufacturing method of the soil conditioner concerning this 
invention. Drawing 1 is a scale hopper and throws in the scallop shell after taking out a 
scallop as a raw material in this hopper. The thrown-in shell is carried by the raw material 
screw conveyor 2, and is sent to a soaping machine 3. A soaping machine 3 may be used, 
after washing, it moves to the measuring hoe par 4, and wash water is paid out. After 
washing is completed, it sends to a dryer 7 through a screw conveyor 5 and a band 
conveyor 6. A scallop shell is dried using the heating value of about 300,000 KCal/H per 
unit time amount within this dryer 7. It carries on a band conveyor 8 after desiccation 
termination, and is kept as middle half-finished products to a scale hopper 9 delivery and 
here. After carrying out predetermined time storage, it sends to the heating machine 1 1 
through a screw conveyor 10. A scallop shell is heated by 700 to 900-degreeC with this 
heating machine 1 1 . After heating, after leaving it abbreviation half a day and cooling in 
ordinary temperature, it carries on a screw conveyor 12 and a band conveyor 13, and 
sends to a settling chamber 14. In this settling chamber 14, the hammer mill 15 which 
carries out coarse grinding, and the pulverizer 16 to pulverize are contained. Coarse 
grinding of the scallop shell cooled first is carried out to a hanuner mill 15 delivery and 
here. Subsequently, the ground shell is carried with a screw conveyor 18, adjusting the 
amount by the rotary valve 17, and it pulverizes in grain size of 2mm or less with a 
pulverizer 16. After pulverizing, it carries by the screw conveyor 20 and case conveyor 
21 through a rotary valve 19, and stores in the product hopper 22 as a scallop groimd 
shell (henceforth this invention article) delivery and here. It measures and packs with a 
measuring instrument 23 timely, and considers as a product. 

[0017] The cyclone 24 in which it was prepared above the settling chamber 14 recovers 
the dust generated through these coarse grinding and pulverizing. Under the present 
circumstances, coarse grinding opens a rotary valve 25 timely, is carried with screw 
conveyors 26 and 1 8, and is again sent and pulverized by the pulverizer 16. On the other 
hand, pulverizing is filtered through the back filter 28 which has a mesh through an air 
compressor 27, the **** opens a rotary valve 29 timely, and is carried by the screw 
conveyor 30 and case conveyor 21, and delivery storage is carried out at the product 
hopper 22. The filtered air is emitted into atmospheric air firom the exhaust air section 32 
which has a silencer through a fan 31. 

[0018] Example 2 It is this invention article obtained in the cultivation example 1 of 
vegetables (tomato) 16m (Yakumo, Yamakoshi-gun, Hokkaido-cho) of soil 2 It received 
and 10kg was sprinkled to abbreviation homogeneity. The seedling of a tomato was 
transplanted to this soil, and it investigated, comparing with the case where the groxmd 
shell which made the height (cm) of the seedling of those three months after and growth 
of a tomato the grain size of 10 or 5mm, the ground shell which is not baking or 
this invention article is not sprinkled. Consequently, in the soil which sprinkled this 
invention article, the height of a seedling was an average of 130cm, and the tomato grew 
greatly red and was a healthy scion. On the other hand, in the soil which does not sprinkle 
this invention article, although the tomato grew greatly red, compared with what 
sprinkled this invention article, whenever [ growth ] was late, and the tomato had rotted 
in the lower part. In these results, this invention article means having the effectiveness as 
direct manure called immediate effect nature, and the effectiveness as indirect manure 
called healthy scion nature to cultivation of vegetables. 

[0019] Example 3 this invention article obtained in the cultivation example 1 of a fixiit 



tree (apple) was sprinkled to abbreviation homogeneity at the apple orchard. The taste 
was investigated, respectively, comparing with the apple which extracted the grown-up 
apple and was extracted using what does not sprinkle the ground shell subsequently made 
into the grain size of 10 or 5mm, the ground shell which is not baking ******, or this 
invention article. As for it, this resuh turned out that the apple by this invention article is 
rich in sweet taste from other things. 

[0020] Example 4 It investigated comparing with the grass which sprinkles 60kg per 10a. 
of secular grass for this invention article obtained in the improvement example 1 in the 
vital force of a pasture to abbreviation homogeneity, and does not sprinkle this invention 
article about the use effectiveness. Consequently, there was 600-lOOOkg of much raw 
yield of the grass which sprinkled this invention article, and the calcium component also 
increased it from the case where the shell made into the grain size of 10 or 5nmi powder 
the ground shell which is not baking ******, or this invention article is not spriiikled by ' 
12%. This result shows that this invention article heightens the vital force of erass 
[0021] ^ 
[Effect of the Invention] 

(1) This invention is a soil conditioner the grain size of whose it is the baking powder of a 
scallop shell, and is 2mm or less. Therefore, since according to the soil conditioner 
concerning this invention powder dissolves in soil even if a shell is hard, the nutrient 
contained in a shell is not eluted in soil, but the soil amelioration effectiveness is 
demonstrated. It means that this can be contributed to development of the future 
agriculture which does not depend for all vegetable cultivation on direct manure, but uses 
indirect manure as a use plug effectively based on the physiological reaction 
accompanying the interrelation of soil and fertilizer. 

[0022] (2) This invention is the manufacturing method of the soil conditioner which 
calcinates a scallop shell by 700 to 900-degreeC, subsequently grinds the calcinated 
scallop shell, and uses the grain size as powder 2mm or less. Therefore, since according 
to the manufacturing method of the soil conditioner concerning this invention the glass 
fiber contained in a shell is decomposed, and the immediate effect nature as a fertilizer 
increases and the salinity which was a difficulty as a fertilizer is removed by abbreviation 
completeness, effectiveness to the extent that it compares with direct manure can be 
given, and it comes out to raise suitably vegetables, a fruit tree, grass, and the grass of a 
golf course. This means having the effectiveness as indirect manure which heightens the 
effectiveness as direct manure and the holding power of nourishment which are used for 
givmg nourishment to vegetation, is artificial, prepares [ the soil which the structure of 
soil is bad and is sterile is improved by things, and ] the growth environment of crops 
such as protected horticulture, and makes intensive agriculture possible. 



CLAIMS 



[Claim 1] The soil conditioner characterized by being the baking powder of a scallop 
shell and the grain size being 2mm or less. 

[Claim 2] The manufacturing method of the soil conditioner characterized by calcinating 



a scallop shell by 700 to 900-degreeC, grinding the calcinated scallop shell subsequenUy, 
and using the grain size as powder 2nim or less. ' 



a9)0*S«FSP/r (JP) 



(12) ^ 



(A) (iimipa5ia£b§i#^ 

(43)^:^8 ^BS;6^{1994)7^26B 



(SDInta* 

C 0 9 K 17/00 

A 0 1 G 1/00 

C0 5F 1/00 



E 

3 0 3 B 9318-28 
7188-4H 



F I 



(21) aiiB»^ 

(22) mSB 



iRpffi¥4-237018 
¥«4^a992)9^4B 



^^mmao^m 1 ^« 4^ 4^ 1 



^m>^ m^<r>WL2 ol (± 4 h) 



C71)£ti|IA 594042653 

:JI:^/|N«T&i§iSr.Tei9# 1 ^ 
^b^imj@fK AmfflT:*:BT265»ife01 1 



(54) [^CO^fi^l ±aia^*IS.Cf 

(57) mm 




-1- 



[000 1] 
[0 0 0 2] 

[000 3] ms^mmt urii. u 
[0 0 0 4] ^SflES-f^. -jftiiiifig^fiEJH- 

10 0 0 5] e^^oT^mojg^coBJglCfi, ffii^^^Sr 
[0006] 

M®^7 0 0d»e>9 0 0* C*t?Jggj*L. IJ^V^-C^cDjJfefiS: 



[0007] 

^xM»«r7 0 0*^^9 0 0* C"C«|*U »CV>-C-?:(?5 

(oi^Mt't^z.t'v. mm. *«-<oa«ficS'fs±aiefe 
[0 0 0 8] fipt,, *:^Ei^tc«^±ai5fcasiri. zj^^t^ 

[0009] *:^§^tc:«5±«McftSloS43t«fe 
fi, 2^^7^M«^7 0 0d*^9 0 0* Ct?«*U *V^ 

-C^O^Ufc:^^i5'7^^®^»^^^sbT^^OiB[S^ 2 mm 

[0 0 10] ^Ts *5l§^ic«5±ai*ASj2tt>5JEr(OS4 

[0 0 11] :^mu.itfiMmmm'^^^f^ 
^x^®j6S7 0 0*>b9 0 0** C-Cj*J*i-5i: t"t?±i: 

^ ri CfeT^tli Lfc ;:: tcs<5 < o 
[0 0 12] rc-eitefigiass: r7ood^e>9oo" 

W'tc^^BE3|si'tcii[g&jr3H-{citi-5S<o5ai:i:«r4-;tS t 

[0 0 1 3] r*T,b<05*:^Srf!S$-^^^fti^UT±ia 
r-^^ Ufc *J X M^^©:^^ UT 2 mm 

[0.0 1 4] *Mig«c«5±«efea:^w:. mm. ^m(o 

[0 0 15] 

[0016] mmm 1 ±«i&fi:^ojKj^j& 



-2- 



^CLmm^itVm3 0 0^ OOOKCa l/HtT^l^ft^r 

1 it?7 0 0**6 9 0 0" c•e3^^^7^M^^^IPmi-So 

#rSo aaW'bfc^x o-i$^ywVw:/l 9^:^UT 
T-lHllR-rSo fi^^Jln-tJ' y w<yw^2 5 ^ 

©«bfiair 3 ^'^^ u 5/ 2 7^^ uTi^ s ^^^t-s^-^ 

^y — >vp::/2 9 ^^^ffiv>-c;^i5^ v ^-'=^:^^T 3 0 
Rxy^^-:^^i^^r2 i-c5i^$tt. Mp"d3}^5'^^-2 2 

»r) lOm^ {C^L. 1 0 K g Ufco 
(cm) ^U^h-^ hOfife:g^3|§t^l 0. SmmirUfcM 

^Ufc±^'Cfi> KOi^$;6S5pj^ 13 0c m-Cfo f9 . b 



[ooi9iiiife« 3 {]>i^^ (oim 

a*Lfcio ^ibfcy vrf^rSltu »:v^-C3j^l 0. 

5 mm t Uytm^*. ^K*ft!^^V^3^^ V ^M»»*XI±:*: 

B^p"p$r^*L^i.^^<o^^v>X^^Ufcy V=fi:it« 

[0020] 4 ^^%co?{&:;^[^± 

Iljfe^i-e#e>tifc:$:^0>gp"a^igi^^i or-/w^fc 
«9 . 6 0 K g ^P&*&-lC«:fii l£ffiam^cov^•c*^ 

:J^^5^p"D^©:^b;/S:ft^<7>^ilXfi:«:. 3^1 0. 5 mm 

ia$rm*L>^^VNii^i»9. 600'-1000Kg#<. 

lO 0 2 1] 

^w^^'r-<xmmmmcm^r. ±tissM<om:s.mm 

[0 0 2 21 (2) :^^m\t.. QOt^tb 
9 0 0* CT*«i^U ^^:V^T-t<^«fe^Uyt2^^Jr7-^^^ 

vx^<DU^^ 2 mm:eJiT<?5«^5i^ t -fs ±^e&:^^j 
(Dmmmx:h^o ^^x:^mm\c^^±m^Bim(Dmm 

JIS:-%-xiSrt355-Ct. «cm. =J/w:74i(o 

^^^JMlcWRfe-f-Sw t^^-TfSo ^lOrtf^. ^tt^{C# 

[!l®of®*./j:fa^] 

[m 1 1 :^^m\c^^h±m^B:M<Dsiikm^^'ry 

3 ^i^^ 

1 1 



1 4 Mm^ 

I 5 



16 

2 2 ffJR 



[@1] 




